Ancylostoma caninum anticoagulant peptide-5: immunolocalization and in vitro neutralization of a major hookworm anti-thrombotic.
Hookworm infection is a major cause of gastrointestinal blood loss and iron deficiency anemia in the developing world. Recently two major anticoagulant serine protease inhibitors have been identified and cloned from adult Ancylostoma caninum hookworms. One of these, A. caninum anticoagulant peptide 5 (AcAP5), is a potent and specific inhibitor of human coagulation factor Xa. A polyclonal IgG has been purified from rabbits immunized with recombinant AcAP5 using affinity chromatography. Using immunohistochemistry, the polyclonal alpha-rAcAP5 IgG localized to the cephalic or amphidial glands, confirming previous biochemical studies that had identified this secretory gland as the primary source of anticoagulant activity in the adult worm. This polyclonal IgG also neutralized the inhibitory activity of recombinant and native AcAP using a single stage chromogenic assay of coagulation factor Xa activity. In addition, the polyclonal IgG also neutralized the anticoagulant activity of native and recombinant AcAP5 as measured by the activated partial thromboplastin time clotting assay. Importantly, this neutralizing activity is species specific, as the polyclonal IgG failed to neutralize the anticoagulant activity of A. ceylanicum. Taken together, these data suggest that the hookworm anticoagulant AcAP5 represents a viable target for future immunization strategies aimed at inhibiting the ability of the adult hookworm to feed on blood in vivo.